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NOTES
"TABLEI-OPTIMUM CONDITIONSFORTHE EXTRACTIONOFV(IV)-SCN-. COMPLEXIN THE PRESENCEOFVARIOUSBASESAND
THE STABILITYCONSTANTSOFTHEMIXED COMPLEXES
Base SolventpH[SCN-]aq,total[Base]org,totallog ~2'3
(M)
(M)(at 28°C)
Pyridine
Benz e4,5-5,50'0492,50006,633-Picoline
do4'5- '· 27425·14- i li ,98-Quin li
,0 ·061 4 87 6
Isoquinoline
·33710·3
2,2'-Bipyridyl
n-Butanol in benzene1'0 3·07' 52(30% v/v) .o-Phenanthroline*
'32' 50t25 /
*P. V. R. BhaskaraSarma,Ph.D. thesis,Andhra University, 1970.tThe basesaretaken in the aqueousphase.
<:oefficientsfor quinolineandisoquinolinearetaken
as 110and 114respectively4.The amountof base
in aqueousphaseis calculatedassuggestedby Irving
and Al-Niami4and Akaiwa and Kawamato5• The
equilibriumconstantsobtainedby substitutingthe
equilibriumconcentrationsof theligandsaregiven
in Table 1.
It is clearfrom the constantsgivenin Table 1
that the effectivenessof thesebasesas synergists
in theextractionof V(IV)-thiocyanatecomplexinto
benzenefollowsthe order: 4-picoline> 3-picoline
> pyridine and isoquinoline> quinoline. 2-
Picoline is found ineffectivein forminga mixed
complexdue to probablesteric hindrancecaused
by the methyl group in the ortho-position.
Similar studieswerealso madeinto n-butanol,
a coordinatingsolvent,wherethe extentof syner-
gismis muchlessthanin benzeneandtheextrracting
speciesis found to be VO(NCS)2B.2ROHwhere
ROH is n-butanol. The sameorder of the bases
as synergistsis observedin this solventalso.
2,2'-Bipyridyl,abidentateligand,wasalsostudied
andtheresultsobtainedaresimilartothoseobtained
by Rao andSarma1in thecaseof o-phenanthroline.
Of thesetwobaseso-phenanthrolineis foundto be
moreeffectiveas synergist,the stabilityconstants
{logK) being6,0and4·25for o-phenanthrolineand
2,2'-bipyridylcomplexesrespectively.
It is very interestingto observethat the equili-
brium constantsfor the o-phenanthrolineand
2,2'-bipyridylbases,whicharebidentateligands,are
lower than thosefor pyridineand quinolinebases
whichare unidentateligands. This maybe attri-
butedto thefactthattheextractingspeciesof bipy-
ridyl ando-phenanthrolinecomplexesdo containa
moleculeof n-butanol,anoxygendonorVOLL(NCS)2
ROH (LL =bipyridylor o-pheuanthroline)whereas
the pyridine and quinolinecomplexesare formed
fromonly purenitrogendonorsVO(NCS)2BS'The
introductionof anoxygendonormighthavereduced
thestabilityof themixedcomplexby changingthe
environmentof the centralmetalion.
Procedure- Aqueousphase (20 ml) containing
V(IV) (overallcone.5X 1O-4M)andthe ligandwas
equilibratedwitn organicphase(20ml) for 2 min
maintainingtheionicstrengthconstantat 1M with
potassiumchloride. The amountof vanadiumin
the aqueousphasewasdeterminedby themethods
describedby Rao and Sastry2.
One of us (A.S.R.K.M.) thanksthe CSIR, New
Delhi, for the awardof a researchfellowship.
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2-Hydroxy-1-naphthaldoximes proposedas a new
selectiveand sensitivereagentfor the gravimetric
determinationof Pd(II). The complexhavingthe
composition1:2 (metal-ligand)can be dried to a
constantweightat105-10°andtheconversionfactoris
0·2223.It is stableupto280°andtheweightlossfrom
285°to 470°correspondstothecompletelossof ligand
molecules.IR studiesrevealthat the complexis
formedbythereplacementofthehydrogenofphenolic
OH byPd(II) whichcoordinatesthroughoximenitro-
gen. A squareplanarstructureis suggestedfor the
diamagnetic(ESR)complex.
AMONGST the gravimetricreagentsfor. Pd(U),
oximesoccupyan importantplace. However,
evenamongstheoximestheclaimsfor superiority
overthelongestablishedimethylglyoximemethod1
havenot beenconfirmed.
In the courseof our work on the use of several
organiccompounds-aspossiblegravimetricreagents
for Pd(II), it wasnotedthat 2-hydroxy-1-naphthal-
doximegavea brightyellowprecipitatewith Pd(II)
in the cold at PH 0·5-3·0and no precipitatewith
Ni(II), Co(II), Zn(II), Mn(II), U(VI), Rh(III) and
Pt(IV). The limits of identificationand dilution
determinedby Feigl's method2Were2·0 (logand
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GravimetricEstimationof Mn(II) with
SodiumBenzilate
THE pyrophosphatemethodfor the determillation
of Mn(II) is of limited applicabilitybecause
of interferenceof numerousotheri0I1s1•An easy'
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Mn(II) has been successfullydeterminedgravi-
metrically(accuracy±1%) using sodiumbenzilate..
The pale-pinkcomplexobtainedhasthecomposition
Mn[(C.H.).C(OH)COO]•.2H.O and has an octahedral
structureasrevealedbymagneticmomentandIR data.
Watermoleculesarecoordinatedtothecentralmetalion•.
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that two molesof ligandreactwith onegramatom
of Pd(II) [Found:C, 55,24;H, 3,39;N, 5,80;Pd,
22,21. Pd(CnHs02N)2requiresC, 55,18;H, 3'37;
N, 5,85;Pd, 22·23%].
The coordinationnumberof Pd(II) in thec.r.elate
is four. The ESR spectrashowedthat the chelate
is diamagnetic.Hence a squareplanar structure
can be assignedfor the Pd(II) complex.
Determination of Pd(II) - A measuredvolume
of standardized1Pd(II) chloridesolution(O'lN with
respectto HCI) wasdilutedto about150ml with
distilled water. The solutionwasheatedto about
60°, pH adjustedto 0·5-3·0with HCI (IN) and
treatedwith a little excessof an ethanolicsolu-
tion of 2-hydroxy-1-naphthaldoxime(1%). The-
precipitatewas digestedon a hot water-bathfor
30minwithoccasionalstirring,filteredhotthrough
a weighedsinteredglasscrucible(porosity4), and
the precipitatewashedwith hot water,driedto a
constantweight at 105-10°,cooledand weighed.
The resultsaregivenin Table 1.
Effect of addedions - The interferenceof various
ions which are usuallyassociatedwith palladium
in the mineralsandareprecipitatedwith it in the
analysiswasinvestigated.Alkali metalsalts Were
used for the solutions of anions and nitrates,
chloridesandsulphatesfor the solutionof cations.
Co(II), Ni(II), Zn(II), Mn(II), Fe(II), U(VI), Rh(III) ,
Pt(IV), tartrate,citrate,oxalate,EDTA, phosphate
andfluoridedid notinterfereevenif presentin large
amounts. Fe(III) gave a deepgreencolour and
the reaction was preventedby adding EDTA.
Rh(III) up to 2 mgdid not interfere. Cu(II) even
in the presenceof EDTA interfered. Au(III) was
reducedto metallicgold andinterfered.
Theauthorsarethankfulto theGSIR, NewDelhi,
for the awardof a junior researchfellowshipto one
of them (RS.N.).
3,0
6,0
9·0
12·1
15·1
18·0
21·1
24·1
27·1
30,0
Found
Palladium, mg
Taken
3'0
6,0
9,0
12·0
15·1
18·1
21·1
24·1
27·1
30·1
Wt a
compl
(mg)
13-
27·
40,
54,
67,
81·
95,
108'1'
122·
135,
I
TABLE t - DETERMINATIONOF Pd(II) AS OXIME COMPLEX
respectively.Thus, it can be employed
asa s t testreagentfor Pd(II). The Pd(II):-oxime
complx is insoluble in methanol, ethanol, n-
butan1, isobutanol,cyclohexanol,acetone,ethyl
methy ketone, cyclohexanone,isobutyl methyl
keton, ether,CHCIs,CCI4,EtOAc, benzene,dioxan,
tribut I phosphateandDMF.
The reagenthasthe mostfavourablegravimetric
factor (0'2223)comparedto resacetophenoneoxime
(0'243), nioxime(0'2737),salicylaldoxime(0'2811)
anddi ethylglyoxime(0'3161).Theexcessreagent
has n tendencyfor coprecipitationwith Pd(II)
complx, andtheprecipitateis crystallineandeasy
to filt r.
The standarddeviationof a singlemeasurement
is 0·043mgandthestandarddeviationof themean
is ±00164mg.
The complexis stableup to 280°indicatingit to
bean drous. Thefirstdecompositionstep(,....,285°)
was sociatedwith a rapid loss in weight up
to 47 in whichthe ligandwasalmostcompletely
lost. heincreasein weightabove470°may pro-
bably edueto oxidationof themetal. Thehigher
therm1stabilityof the chelatethan the salicylal-
doxim complex3can be ascribedto the increased
availa ility of electrondensityat thereactivecentre
duet thepresenceof a fusedbenzenering system
in th ligand.
In ts IR spectrumthe ligand did not exhibit
anyp akfor freeOR. Theintramolecularhydrogen
bondi in 2-hydroxy-1-naphthaldoximewasweaker
thani salicylaldoxime"asrevealedbytheIR-peaks
duet O-H ... N at 3340and3230cm-1respectively
in th e two compounds.The phenolicO-H peak
in th ligandat 3340cm-1wasshiftedto a lower
frequ cy regionandappearedat 3245cm-1in the
comp x. The 'JCN band observedat 1590cm-1
in th ligandappearedat 1543cm-1in th.echelate,
indicaing that Pd(II) formeda strongercomplex
with -hydroxy-1-naphthaldoximethan with sali-
cylald xime4, in agreementwith the thermogravi-
metri results. The 'JC-O and 'IN-O of the ligand
obseredat1265and1235cm-1respectivelyappeared
at 120 and1178cm-1respectivelyin the complex.
The etal-nitrogenand metal-oxygenstretching
vibra .onsappearedat 525and563cm-1respectively.
Th s, it is clearthat on chelationthe hydrogen
of ph nolic O-H hasbeenreplacedby Pd(II) with
the n trogenof oximegroup coordinatingto the
metal The resultsof gravimetricmethodshowed
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